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1/^ (57) Abstract: By applying an ^propriate current to a virtual curved surface between a current source and an observation surface, it 
O is possible to restore an electromagnetic field generated by the current source. As the curved surface approaches the current source, 
^ the current spread over the curved surface becomes smaller. According to this fact, Beyes estimation is performed for the curr^t 
source to restore the 
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observation data. In this estimation, the model posteriori probability becomes maximum when the curved surface includes the current 
source. That is, by checking the model posteriori probability, it is possible to estimate the position of the current source including 
the depth direction. Moreover, when it is possible to simultaneously use observation data obtained by other observation means, the 
information is involved in the hierarchical pre-distribution when performing the Bayes estimation so as to perfonn estimation with 
a higher accuracy. 
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15 L} o^^'^^::«LTv^5 ttoir-rs (^v^ s/:7"s 4 0 8 ) „ '■&^\z^ ^^irofltt 

LTl-^'5:^^tt^S{i:^7"i/:7'S 4 3 Ot^^^fi-^c — ^T^;^< LTV^/^ 
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S (:^7^y'ZfS 4 2 6) o 
5 {1,, IJ <^V^-ft^..h 'b^b< < . /O-o {1, L) o^-a-^-ML 

•T^/^6. *7'cMS^^ToTV^;^^V^^^iLC0'^^ 1 (^7^-;/:7°S 4 2 8) , 

x-y:7°S 4 1 O\cm']^-t^o 

B0^M»-frt5£v> 1 Sr3jia6. ^tL<£r 1 t-TS (;^-7^s/::^s 4 3 0) » 
10 s t:: s + 1 Srf-<:Ab (;7.-7^vy7»S 4 3 2) , ^3g{i:;^7"2/::^s 4 o 4 

(I I - 4 ) ^mm^±ifxmmm(D:?^mm 

15 S9ioJ;t>'ll| 1 0(S. m4(D:^T yzfS 1 1 OcDiaSs i-?tc;bfe, ^m^M^ 

t:±iifx^^m(D^m:^wm^-thiiimt:^m-t^tztb(07u—'f-^^ ^T'fea. 
E9*5j;tj«iiii o^#RiLT, ^-f. '^m^mm^m\^^xmm\^fcmm.mtM 

(^3£'<#^^^T^^ 7 (^7^5/7°s 5 0 2) o ^(d. ^mmmx(Dmm^^(Dm^ 

20 '9tC^i^LT^Blfp5^/h$<-r5 (^^T^ixT'S 5 0 4) o 

m4(Dy'^T yys 1 0 8^xcomm^x"skittLmmm(om^Rs d) ^Ru"'" 

( 1 ) t-t?> i:^T yy'S 5 0 6) „ 

^bVN^$3^f^<^^^^tg<ti^m'i'i^. ^tt^*nARSoj:i>' (Kl- ar) 

25 ^^^.h UX^ic 1 ©{IS: 1 ir-r-S (;^7^ i/7°S 5 1 O ) „ o-:3^/^-r. 1 

S:^x.-CV>tLf±\ s/:7's 5 3 4(^1^?^-^ (;^7^5/:7's 5 i 2) „ -r 

tH^-^b. :v:7°S 5 1 4;^>^bS 5 3 2^T'<D*Q.3l^, 1 = 1 /O^ 1 = L ^ X'^ 
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"^(D^X-, ^et-. k = 0, ±1, ■ -. ±K^.^^:oV^T. ii^T<^:^-7" 5'7^S 5 
5 1 8 5/:/S 5 2 6 :^-Cco^S^=fT7te 5o 

^-fs ^kcO-ft^rO t-rS (^•7^:y>^S 5 1 6) „ o-:5V^T. ^^k(^)i^^ 

8) . ^^kcr>«&*ffi£;iS5r:K:^KLUJ^T-CfetL{^, ^OfSfi^T^ 5/ T'S 5 2 0 

10 ^^T-rS (^■7"-/37'S 5 1 8) „ 

;^7^«;.^S 5 2 OTtt. l#ic^^B^®(7:>^$^Sr (R„°" ( 1 ) + k • AR) 

nfjio (;5^-7^'>>^S 5 2 2) „ 
15 ^Pjfc. ::o^Ffp5BB®tc:^-rs*«^ (i Sac;^^^^:^— ) >^5fti65 {y^T 

S/^S 5 2 4) „ ^(73jbT\ ]fiCOm.^ {±1, ±Kl) 5 •feCO^>;:<73tt t 

20 ^<D±X\ Ru"" (1) tCR„«-" (1) +k„- AR&ftA-T'S {^7^:y7'S53 

25 S 5 3 8 ) o 

JJ^_LlftBJUfc j; p/jr rflSi^mii?tiJi^i^;^ifej meg (^fcfi eeg) 
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m 1 2T-(i. |l]4CD;^7^ -y^S 1 0 2~;^-xs/7'S 1 o 4(D*Q.St:i^av^TUiP^ 

Lfci:*3i9, ^m':^mm^m\,^xmmM(o^m^-^^nfi:of^}^\z^ 

11112 (a) f^if^^RS. 0(7>:S-^^^L. Hi 1 2 (b) |i^MR=6. OO 
^^^Tj^L. 11112 (c) fi^^R=7. OCD^^^^-To 

013 (d) fiit^^SR=7. 50^^Xfc«9. mis (e) «^^R=8. 0 
(Om^X^^^ mis (f) fiij£^R = 9. 0<^m-g^T-fo-5„ 
Illl4fi, :i©J:5fc, Lfc«^/^^$OiSi®#^®tc^br, g 
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12113 (d) \C7jki-tirS'0. ^^R=7. 5(^{S^^^®±i::fi, ItiJft^^t^: 



mis (a) {ii|£:^R=5. 0(D. mi 5 (b) fiaj£gR=6. 0<D, Ml 5 

(c) n^mR=7. o(om^(ommm:^isn^mm^^^^\^x\^^^^ mmiz^ 

mi 6 (d) ft, ^^R=7. 5(^^ mis (e) (i^^R=8. 0 c^. HI 1 6 

mi :z(Dx^iz\^xmmm(Dm^^m^^<:>^^^:^'^ji'^—^Mi^ifi^^ 
mi7\zv^^i-£^ mmm^m^^xnm.\^tcmM(D0^^^ji^^'-it, 

^<Dt^(Dmd^m.K:hn^'mw,6^^ii. mi 5 cc) (Dtis'oxh'o. 

m 1 9 16 xxj^m 2 0 wm^mm^m^^fzmmm(o^mm^B^^7j^-rmx 
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S 1 0 4) LTV^^„ 

mi 9 (a) }S^@R=5. 0 (^^^-g-CD, H] 1 9 (b) fi^^R=6. 0 
^c7:>. !§119 (c) fi^gR=7. 0(7?»^(?D^?©i|i^^EJLom»l^^i^^UT 

1112 0 (d) f^, i|^gR=7. 5 0«-a'(7), ^2 0 (e) fi^^R=8. 0(0 

m^(D.. m2o ( f ) «iji^@R = 9 . 0 o)m^<Dum^^^m±(D-^m^^^=s:'ttL 

^^R = 7 fe^SR = 8 7 . 5 S *^^^/U:¥-(Dft;k:-fii:;jS# 

1112 0 (d) \:i7jk-i-t^^. i{-^R = 7. 5 <^^?®^^®_Ltc(i. mm^^ic 

fc4?)i::, *^5i^;6Sft:^jc:7^^-5 i#gc7:)^Hfr®<^^^R« (1) 

f S is?) (D m 5 „ 
1112 2 (a) «^R=5. 0<Dm'B-(D, HI 2 2 (b) fi^@R=6. 0 (D^m 

^(D. 1112 2 (c) {i^^R=7. o<Dm^(Dmm^±(Dmm.:^^^7r^i.x\.^^^ 

1112 3 (d) fi, ^^R=7. 5©»-a-CD. g|2 3 (e) fiilS-=SR=8. 0 (D 
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m^<D. SI 2 3 ( f ) {is^R= 9 . 0 (Dm^(Dmmm±comm^m^^tL^'tb 

m2 5 (a) fii|£:^R=5. O CD«^<??, ^2 5 (b) «^^R=5. 5 <Di^ 
^(D, 112 5 (c) {i^MR=6. 0(D:^-a^(D^m®_b(7>mi5ft5>^^?j^LTl.^5 = 

1112 6 (d) ij-^R = 6. 5(D#-^©. 1212 6 (e) n^^^R=7. 0 (D 

^^(D. 1112 6 (f) {i^@R=7. 5rom^(Z)^5ff®-h<^mM:$^^^-etb^*tb 

(112 7 fi. 1112 5ioJ;OT2 6 T'tj^ Lfc j: 5 fdfS^^BfrM^^tb^.iirfc^^-^O 

1112 7 iCTjk-rtt^'o . ^(Dm'^^^R = 6 (oiiLmx u ^^^^-^/v^—tmi^t ti: 
^Tx\t. ±T^\^timm(r)i^^\\z.i6Vf^ n^^mmmm'&iD^] . rjj^F^® 
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15 ^t^SXT(DXoicmm^tl^:it^mmi^X\f^rz:o 



:i:lx\ p (j i b, m) mmBtmm^tif:itmo^i^x<D.. um&m 
Mj:^x(Dmm(Dmm^ry^x^<>x. ^m-to ^tc. p (b 1 j, 

M) n X'h^, p (J |M) n^m^^x-^y) ^ p (b | m) 



P( J| B,M) = 



P(B I J,M)P( J|M) 
P(B |M) 



20 



P(B|M)= dJP(B| J, M)P( J I M) 
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P( M I B ) = 



P( B I M )P(M) 
P(B) 



ocP(B |M) 



ht-Q^T^jummxm-p (b |m) \^itm-ir^, 

|M) ^fh^£0^^i:-r5o 
log P( B I M ) = <log (P( B I J, M))>j - KL( P( J | B, M)|| P( J | M)) 

5J; •5^w:^^:9•:m^lr^^-t-5irv^^, V>fc)»^6 ^^^^^^^ ^M^^XM 
X'm:t>\^rZo i-J^Cfe*,, ^^-l'^-?-vN-7;^-^a„ (n=l. N) ^#AbT. 
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Po( J I a. P) ocexp[-Y(3i: aj J„ p ] 

^ n=l 

PqK I ^0' Yao) °^exp[-y„oa„/ao+(Y„o-l)log aJ 

— MEGofl;ijfLM*ife{cioV>-c Lf^ L^i•^v^fe;}^-5^/J^y (:Sc 

^ : Haraalainen M.S. and Ilmoniem R. J. , Med, & Biol. Eng. & Comput. , 32, 
15 35-42, 1994) fi. X*i^(^5t^;6^ bf*. *Su5^^ i: o„<^)1it^-r'<X03 
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Po ( J- 1 Z, a, P ) oc exp [-^PZ a„ (J„-W-Z„f ] 

n=l 

Po ( z i ;\,) oc exp [-4pe |Zi,P] 



Po( J I a, p, X)= 



dZPo( J|Z,a,P)Po(Z|X.) 



oc exp[-y p J' (A-^ +W-A"^-W'r^ J ] 



AirAfi. ^n^^ {aj n=l. N) t {Aj n=l. • ■-. 
-t-^^ii^^. f^^'^i6:Z$r^ALT:^Bu^^;mPo (J|Z, o:, ^) P, (z \ 
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Po(a„ I aon, Y„on) «:exp[-Y„o„ayaQ„+(y„on-l)log aj 

v/n ' 'fit On ' 

MEG (fe^v^f^EEG) tomS'JT^— :^ L55=>;tcv^^-a'f^. :itih(D'm},:iM-t^^ 

So 

f-, mm^tL^mm^^Bx-ih^'^y^ji-m^^^p (b 1 j, is) 
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log P(B I J, p)= -y (3 |B-G.Jp + - J (LC)log(p/27i) 
B:(Ixc);j(i^K/7h;U 

U— K:7<— ;uKfT^iJ G : (I X c) X R;j3^7cfT^iJ 

log Po ( J I Z, p, a) = -y P(J-WZ)'A(J-WZ) + -y Z log ((3a„/27i) 
logP(Z| P,^) = -yPZ'AZ + ^ I log(pV27i) 

n=l 

(A) (n, d ; n', d' ) = 5^.5da.a„ 
(A)(n,d;n',d') = S^.5,,a„ 

(n,n'; 1, , N; d, d' : 1,---,D) 
log Po(a) = Z [ -Yo.o„aX + (y„o„-1) log a„ - (y„on, a'^ 

log Po(A.) = I [ -y^„X^;V„ + (Y^„-l) log - (Y^on> 

log Po((3 1 T) = -ypoxp + (ypQ-i) log p - (Ypo, x) 
log Po(T) = -y,oTS4 + (y,o-l ) log t - (y^^, 

(r. "T) = log r(y) - y log (yx) 

^<Dt^. mm^'^^mt. Q = Q, (J. ^) (z) Q„ (a. a. r) 
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Qj( J, P)=Qj( J I (3)Qp(P) 

log Qj( J I P ) = -yP(J-J)'2(J-J)+ylog|2|+y(I.C) log(P/27t)] 
log Qp(P) = -Yp p-'p + (Yp -1) log p - Og (Yp, p-') 



^2;^v=-2/7?°T\ Qj .bQ„ t^a^LT. QzJdiSbTF (Q) ^ft:^ 
log Z)= -y P(Z-Z)'E2(Z-Z)+ylog|S2|+YR log(P/27r)] 

Q^(aA, 'c)=Q„(a)Q;^(A,)Q,(T) 

N 



log Q„( a ) = Z [ -Y„n ^n' + (Tan " 1 ) log a„ - (y„„, a^^)] 
log Q;,( A, ) = Z [ -Y,^ A.^ + (Y^ -1) log X„ - (Y;^, X;^)] 

11=1 



log Q^(T) = -Y^T^T + (Y^-1 ) log T - (Y^, x-^) 
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So 

(1) mi<o:^Ty:f iJ-p^TyTtJ^^) (D^m^ 

J = S-^(G'B + AWZ) 

Yp = (I-C)/2 + R/2 + 

7pP"- = y I B-G J P+Y(J-WZ)'A(J-WZ) +y Z' A Z + y p'^ + 7^^^ 
Sz = A + W'AW 

A 

2z = 1 + (A-^ W A)W 
Z= Z^^W'AJ 



(3) m 3 CD ;^ -7^ 5/ 37° (a-;^7^5/:/) <o^m^ 
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Ycc^an = Y P I r„ - (WZ)„ P + Y E [(S-')(n.d;n.d) + (WZ3^W')(n.d;n,d)] + y^E^ 

^ d=l 

_ D_ 

Y;^5^' = T P I P +T 1^ (2z )(3a.d;n.d) + y^X'^ 

^ ^ d=l 

Yt = Ypo + Yxo 

Yt^"^ = Ypo^ + Yxo^o 

J^^-h<^ (1) ~ (3) co^^ttcit), ^^*^^:fiTQ(^H-^^fT9 ^<t;6s-e 
F = LP+Hj + H2 + H^ + H;, + Hp + H, 
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LP = -y ^ I B-G- J p - ^Tr (S'^G'G) + y a-C)(<log P>-log 27t) 

<log P>=log p + ^ (7p)-log Yp 
Hj= Y [log |AZ-i| - Tr + R ] - yP(J-WZ)'A(J-WZ)-^Tr S'^^WAW 

Hz = y [log Pz^l - Tr (S^i) + R ] - y p A Z 

N _ _ _ _ 

• = S Y^on [ log( a„ / ao„) - (a„/ao„) + 1 ] 

11=1 

Hx = s [ iog( X, / Xo,) - (X„/a;o„) +1] 

11=1 

H,= y^o [ log( X / To) - (T /To) +1] 

mW.(DMm2X'i:>. V^^e-^P C l B) F (Q) ^^^'ft-T'SQjtC^ 

i^?L. Mmmmium-i og (P (B) ) 7JS*:;K:'fb^^ufcF (Q) Jc^^Si-^o 
i^x_h(D^^#{c:j: 19, fe'5^lg^o^£i©tt®^c:ov^X(^>!^J•M^a±^ 1 o g (p 

.(B)) ^*de>5r t^ST'tSo 

y<-aon. Vaxh.. ^^-^o„. Yio„«x iJJl T <^ J: ^ ^ t> 

•&5o 
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YaOn" 

immcDwm 3 ) 

uA-b. 5a<¥> m(Dwmmw3^mM\-t?>r;iisb(o^i^^tifji^m-d^^^^tvxis 

^tC;^io-C#yt. -tr-e. ^*fero?f0^3 ^C*3V^Xf±. mr i-^f mr i^pet 

^fc. f^itx-i-t. ^i>m^^i^TX'(D^mmm}t^±m^mxm:L^x\,^^^t 
m,m.i^^m^t:n^£ 7!)^x^ 

f MR I-^PETl?0?£S&^<t4t^?£S?jt^J;5m^5{t5S^«fo5mJr«*iP*Sfc 
V^-5/il^fi0^fez!)^X'7'J;^\ -ifc. MEG-^EEGf±5 U#^iS:oB#pBl5^#ftg<Sr4^o 

Tv^5:^^ f MR I n^m^(Dmm^fimx$> ^) . p e t nm-\-fj''miL<Dmms^ 
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Da 1 e^fi^ : Dale A. M. et. Al. Neuron. 26, pp. 65-67 (2 0 0 

*6^tCfIJffl-r5;^ife=lrii^UTV>5„ L;a^U ^<7?:>^j*fi, f MR I ^o^f&ib-lt 

E E G T-M o T V> 5??|l!b^SB#Rgi|Z*|/ Lfc OD-efc 

I 

W ) ^^5^LTV^5^<^:^^:^U\ {i.L. A <i: A fi-e:n.^';Jx {aj n=i. 
N} <b.{A.J n=l. -, N) ^Mf^^^lZl^oMf^nmX'h^. 

ty'^—X^J-i^ MEG (^jSVMAEEG) ^cJ;5mM7^— i5';0S/^V>^^(75Q,^ ^ 

f MR I ^{\k(Dmm:^mi:LX ^ mm^^AnK^n^^mmmi^mi^^^ 
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m»fD3*^?45 (1. o. 1. 0, 0. 5) (mtnt^M) (Dm^^^i^f^m-^t, 

(1. 0, O. 0. 0. 5) (7)S»SSr«fDbfcm^tC0V^T^ :Lflh(DmWi7!>^MR 

mmj^m"?- tm^x^^xi,^^^ ^^^^.(omm itw-mm 3 m m -c 
§c ia^-c% VI, V2. V 5 i:?j^^tt-rv^;5<z)(i. ^fL^'riUM.m-(Dv 1 . v 
in 3 0 *5 J: 3 1 fi. mmmm 2 tu^pj u^c^^e^^ t ii^ifeft stm^^ 

^r*<D.'(it{C3av^m?5S5^^09^g,^/^:^5l9 $:|?ig,b-rv^5o — ^> Il2 8<i:[§l2 9 
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MR I K^:S)mW}\y^^^-d>hV 1 tV 2 i: V 5 <JC»^^(^f&ib75Si^V^ t 5 -It^Tjs 

f MR I {iMEG«iijT-'-^Ofi0tffl¥*&(C^J^:LTV^^i .t ^%itLT, f M 
R I -T?iiiv^fgSb^^b-rv^^^^«, VI tV2 V 5 C9^^ 2 0 

mmaa^/Stffciaj^^^T'feSi: Lfco t-tz, VI. V2. V 5 (^®^iE3it^>0S^ 

^^ti. (1. 0. 1. o. 0. 5) k (1. o, o. o, 0. 5) (o.Wi:f7(D^'Br 

izm C f MR I tS^SrfflVNfc:„ 

?t£^^CDTX% fMR I CD?S'|*{k:^l§£{'>i^i^;;i-^|§i!^^(D;^ i5'^N°^;.( — ^$7^>^— 
ao„=^•^-Ao^= 2 XT r (G' • G) /f^-ryW^Nt u^ -e5x*>^ev^$&^,a(D 
>i :^/-^-7;?<— jS'^x-^— ao„-^<'- A„„= 5 0 0 0 0 XT r (G' •G)/7^-fyU' 

trfTJ'i X. 5 r ,!: 75s ^3)5^ <5o 
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1. mmM\^is\,^xm.m^iinrcmMmKm-^\^^x. m[^iz:^^-r:bmt&m 



10 k^m<s\,^xm7t^ri^mmmtmt&m.m^tirzmMmk(Dmm:ti^m<5\,^x, m 



5 
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7. fuIBm&fL^^^^i^-r-a^T^ <;/:7°(i. 



7A„ 
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8. fluiaffiyjfe53-^^li^i"6^7" 



5 



25 
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12. mumm^^^mm^mt. 

1 3 . m^mM^^m'm^m\t^ 

is® ft ^ #^-t- -5 ft ?^<5® ft ® , 

jSi ite^fD^F^mMit^^ee 
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16. II^:^m^-*3v^Tm»J^^fcffl;^^:^^iI^^v^T, mjh\^w-^ir^Wim 



^suiBM ft ffi Jute *D V ^ T . ^cti^'tLmndm.m\ ^ ivtz.mm.-m^m7b-r ^fz.^(o 
19. mmmm^^^B^-r^^T ^y:;^izio\^^xn. mi<^^m^Mmx. 
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FIG.8 
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FIG.9 
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